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(57) ABSTRACT

There is provided an aerosol generating device including a
storage portion configured to store an aerosol-forming sub-
strate. The device includes a vaporizer configured to heat the
aerosol-forming substrate, a capillary material configured to
convey the liquid aerosol-forming substrate from the storage
portion towards the vaporizer by capillary action, and a
porous material between the capillary material and the vapor-
izer.
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1
AEROSOL GENERATING DEVICE WITH A
CAPILLARY INTERFACE

CROSS REFERENCE TO RELATED
APPLICATION

This application is a national phase application based on
PCT/EP2012/074513, filed on Dec. 5, 2012.

The present invention relates to an aerosol generating
device for heating an aerosol-forming substrate. Particularly,
but not exclusively, the present invention relates to an elec-
trically operated aerosol generating device for heating a lig-
uid aerosol-forming substrate.

WO-A-2009/132793 discloses an electrically heated
smoking system. A liquid is stored in a liquid storage portion,
and a capillary wick has a first end which extends into the
liquid storage portion for contact with the liquid therein, and
a second end which extends out of the liquid storage portion.
A heating element heats the second end of' the capillary wick.
Theheating element is in the form of a spirally wound electric
heating element in electrical connection with a power supply,
and surrounding the second end of the capillary wick. In use,
the heating element may be activated by the user to switch on
the power supply. Suction on a mouthpiece by the user causes
air to be drawn into the electrically heated smoking system
over the capillary wick and heating element and subsequently
into the mouth of the user.

It is an object of the present invention to improve the
generation of aerosol in an aerosol generation device or sys-
tem.

According to one aspect of the invention, there is provided
an aerosol generating device comprising a storage portion for
storing an aerosol-forming substrate; a vaporizer for heating
the aerosol-forming substrate; a capillary material for con-
veying the aerosol-forming substrate from the storage portion
towards the vaporizer by capillary action; and a porous mate-
rial between the capillary material and the vaporizer.

According to another aspect of the invention, there is pro-
vided a cartridge comprising a storage portion for storing an
aerosol-forming substrate; a vaporizer for heating the aero-
sol-forming substrate; a capillary material for conveying the
aerosol-forming substrate from the storage portion towards
the vaporizer by capillary action; and a porous material
between the capillary material and the vaporizer.

The aerosol generating device and cartridge cooperate to
provide an aerosol generating system for vaporizing the aero-
sol-forming substrate. The cartridge or device may comprise
the storage portion for storing the aerosol-forming substrate.
The vaporizer, the capillary material and the porous material
may be contained in the aerosol generating device. The vapor-
izer, the capillary material and the porous material may also
be contained in the cartridge.

According to another aspect of the invention, there is pro-
vided an aerosol generating system comprising: an aerosol
generating device in cooperation with a cartridge, the car-
tridge or aerosol generating device comprising a storage por-
tion for storing an aerosol-forming substrate; wherein the
cartridge or aerosol generating device comprises a vaporizer
for heating the aerosol-forming substrate to form an aerosol;
wherein the cartridge or aerosol generating device comprises
a capillary material for conveying the aerosol-forming sub-
strate from the storage portion towards the vaporizer by cap-
illary action; and wherein the cartridge or aerosol generating
device comprises a porous material between the capillary
material and the vaporizer.

10

15

20

25

30

35

40

45

50

55

60

65

2

For all aspects of the invention, the storage portion may be
a liquid storage portion. For all aspects of the invention, the
aerosol forming substrate may be a liquid aerosol forming
substrate.

The aerosol-forming substrate may alternatively be any
other sort of substrate, for example, a gas substrate or a gel
substrate, or any combination of the various types of sub-
strate.

The aerosol generating device or system is arranged to
vaporize an aerosol-forming substrate to form the aerosol.
The cartridge or aerosol generating device may include the
aerosol-forming substrate or may be adapted to receive the
aerosol-forming substrate. As known to those skilled in the
art, an aerosol is a suspension of solid particles or liquid
droplets in a gas, such as air.

Preferably, the capillary material is arranged to be in con-
tact with aerosol-forming substrate in the storage portion. In
one embodiment, liquid in the capillary material is vaporized
by the heater to form a supersaturated vapour. The supersatu-
rated vapour is mixed with and carried in the air flow. During
the flow, the vapour condenses to form the aerosol and the
aerosol is carried towards the mouth of a user. The liquid
aerosol-forming substrate has suitable physical properties,
including surface tension and viscosity, which allow the lig-
uid to be transported through the capillary material by capil-
lary action.

The invention provides a number of advantages. First, the
porous material may provide structural support for the capil-
lary material, to prevent the capillary material from being
damaged, for example, split, bent or flattened. This is particu-
larly true if the capillary material is a flexible material and the
porous material is a rigid material. If the capillary material is
protected from damage, the aerosol formation is more likely
to be consistent, even over multiple uses of the aerosol gen-
erating device. Second, manufacturing costs may be reduced
because the capillary material may be a simple and relatively
inexpensive material. The porous material may comprise a
more robust and expensive material. Thus, the more expen-
sive material need only be used for the small porous material,
and the relatively inexpensive material can be used for the
bulk of the device.

The capillary material may comprise any suitable material
or combination of materials which is able to convey the aero-
sol-forming substrate towards the vaporizer. The capillary
material is preferably a porous material, but this need not be
the case. The capillary material may have a fibrous or spongy
structure. The capillary material preferably comprises a
bundle of capillaries. For example, the capillary material may
comprise a plurality of fibres or threads or other fine bore
tubes. Alternatively, the capillary material may comprise
sponge-like or foam-like material. The structure of the capil-
lary material forms a plurality of small bores or tubes, through
which the aerosol-forming substrate can be transported by
capillary action from the storage portion towards the vapor-
izer. The particular preferred capillary material or materials
will depend on the physical properties of the aerosol-forming
substrate. Examples of suitable capillary materials include a
sponge or foam material, ceramic- or graphite-based materi-
als in the form of fibres or sintered powders, foamed metal or
plastics material, a fibrous material, for example made of
spun or extruded fibres, such as cellulose acetate, polyester, or
bonded polyolefin, polyethylene, terylene or polypropylene
fibres, nylon fibres or ceramic. The capillary material may
have any suitable capillarity so as to be used with different
liquid physical properties. The liquid has physical properties,
including but not limited to viscosity, surface tension, density,
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thermal conductivity, boiling point and vapour pressure,
which allow the liquid to be transported through the capillary
material.

The porous material may comprise any suitable material or
combination of materials which is permeable to the aerosol-
forming substrate and allows the aerosol-forming substrate to
migrate from the capillary material to the vaporizer. The
material or combination of materials is also inert with respect
to the aerosol-forming substrate. The porous material may or
may not be a capillary material. The porous material may
comprise a hydrophilic material to improve distribution and
spread of the aerosol-forming substrate. This may assist with
consistent aerosol formation. The particular preferred mate-
rial or materials will depend on the physical properties of the
aerosol-forming substrate. Examples of suitable materials are
a capillary material, for example a sponge or foam material,
ceramic- or graphite-based materials in the form of fibres or
sintered powders, a foamed metal or plastics material, a
fibrous material, for example made of spun or extruded fibres,
such as cellulose acetate, polyester, or bonded polyolefin,
polyethylene, terylene or polypropylene fibres, nylon fibres
or ceramic. The porous material may have any suitable poros-
ity so as to be used with different liquid physical properties.

The porous material and capillary material preferably com-
prise different materials. Preferably, the capillary material
and the porous material are in contact, as this provides for
good transfer of liquid.

The storage portion may protect the aerosol-forming sub-
strate from ambient air (because air cannot generally enter the
liquid storage portion). The storage portion may protect the
aerosol-forming substrate from light, so that the risk of deg-
radation of the aerosol-forming substrate is significantly
reduced. Moreover, a high level of hygiene can be main-
tained. The storage portion may not be refillable. Thus, when
the aerosol-forming substrate in the storage portion has been
used up, the cartridge is replaced. Alternatively, the storage
portion may be refillable. In that case, the cartridge may be
replaced after a certain number of refills of the storage por-
tion. Preferably, the storage portion is arranged to hold aero-
sol-forming substrate for a pre-determined number of puffs.

Inapreferred embodiment, the aerosol generating device is
electrically operated and the vaporizer comprises an electric
heater for heating the aerosol-forming substrate.

The electric heater may comprise a single heating element.
Alternatively, the electric heater may comprise more than one
heating element for example two, or three, or four, or five, or
six or more heating elements. The heating element or heating
elements may be arranged appropriately so as to most effec-
tively heat the aerosol-forming substrate.

The at least one electric heating element preferably com-
prises an electrically resistive material. Suitable electrically
resistive materials include but are not limited to: semiconduc-
tors such as doped ceramics, electrically “conductive” ceram-
ics (such as, for example, molybdenum disilicide), carbon,
graphite, metals, metal alloys and composite materials made
of'a ceramic material and a metallic material. Such composite
materials may comprise doped or undoped ceramics.
Examples of suitable doped ceramics include doped silicon
carbides. Examples of suitable metals include titanium, zir-
conium, tantalum and metals from the platinum group.
Examples of suitable metal alloys include stainless steel,
Constantan, nickel-, cobalt-, chromium-, aluminium-tita-
nium-zirconium-, hafnium-, niobium-, molybdenum-, tanta-
lum-, tungsten-, tin-, gallium-, manganese- and iron-contain-
ing alloys, and super-alloys based on nickel, iron, cobalt,
stainless steel, Timetal®, iron-aluminium based alloys and
iron-manganese-aluminium based alloys. Timetal® is a reg-
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istered trade mark of Titanium Metals Corporation, 1999
Broadway Suite 4300, Denver Colo. In composite materials,
the electrically resistive material may optionally be embed-
ded in, encapsulated or coated with an insulating material or
vice-versa, depending on the kinetics of energy transfer and
the external physicochemical properties required. The heat-
ing element may comprise a metallic etched foil insulated
between two layers of an inert material. In that case, the inert
material may comprise Kapton®, all-polyimide or mica foil.
Kapton® is a registered trade mark of E.I. du Pont de Nem-
ours and Company, 1007 Market Street, Wilmington, Del.
19898, United States of America.

Alternatively, the at least one electric heating element may
comprise an infra-red heating element, a photonic source or
an inductive heating element.

The at least one electric heating element may take any
suitable form. For example, the at least one electric heating
element may take the form of a heating blade. Alternatively,
the at least one electric heating element may take the form of
a casing or substrate having different electro-conductive por-
tions, or an electrically resistive metallic tube. Alternatively,
the at least one electric heating element may be a disk (end)
heater or a combination of a disk heater with heating needles
or rods. Alternatively, the at least one electric heating element
may comprise a flexible sheet of material. Other alternatives
include a heating wire or filament, for example a Nickel-
chromium, platinum, tungsten or alloy wire, or a heating
plate. Optionally, the heating element may be deposited in or
on a rigid carrier material.

The at least one electric heating element may comprise a
heat sink, or heat reservoir comprising a material capable of
absorbing and storing heat and subsequently releasing the
heat over time to heat the aerosol-forming substrate. The heat
sink may be formed of any suitable material, such as a suitable
metal or ceramic material. Preferably, the material has a high
heat capacity (sensible heat storage material), or is a material
capable of absorbing and subsequently releasing heat via a
reversible process, such as a high temperature phase change.
Suitable sensible heat storage materials include silica gel,
alumina, carbon, glass mat, glass fibre, minerals, a metal or
alloy such as aluminium, silver or lead, and a cellulose mate-
rial. Other suitable materials which release heat via a revers-
ible phase change include paraffin, sodium acetate, naphtha-
lene, wax, polyethylene oxide, a metal, metal salt, a mixture
of eutectic salts or an alloy.

The heat sink may be arranged such that it is directly in
contact with the aerosol-forming substrate being conveyed
from the storage portion and can transfer the stored heat
directly to the aerosol-forming substrate. Alternatively, the
heat stored in the heat sink or heat reservoir may be trans-
ferred to the aerosol-forming substrate by means of a heat
conductor, such as a metallic tube.

The at least one heating element may heat the aerosol-
forming substrate by means of conduction. The heating ele-
ment may be at least partially in contact with the aerosol-
forming substrate. Alternatively, the heat from the heating
element may be conducted to the aerosol-forming substrate
by means of a heat conductor.

Alternatively, the at least one heating element may transfer
heat to the incoming ambient air that is drawn through the
aerosol generating device during use, which in turn heats the
aerosol-forming substrate by convection. The ambient air
may be heated before passing through the aerosol-forming
substrate. Alternatively, the ambient air may be first drawn
through the aerosol-forming substrate and then heated.

However, the invention is not limited to heater vaporizers
but may be used in aerosol generating devices and systems in
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which the vapour and resulting aerosol is generated by a
mechanical vaporizer, for example but not limited to a piezo
vaporizer or an atomizer using pressurized liquid.

If'the vaporizer comprises an electric heater, preferably, the
porous material comprises a heat-resistant material. Prefer-
ably, the electrical energy is supplied to the heating element or
elements until the heating element or elements reach a tem-
perature of between approximately 200° C. and 440° C. This
is in contrast to conventional cigarettes in which the combus-
tion of tobacco and cigarette wrapper may reach 800° C.
Thus, the term “heat-resistant” in this specification refers to a
material which is able to tolerate temperatures of more than
approximately 200° C., or more preferably more than
approximately 250° C., or even more preferably up to
approximately 440° C., without noticeably degrading. An
example of a suitable material is ceramic.

Thus, a further advantage of this embodiment of the inven-
tion is that the porous material can prevent heat damage to the
capillary material. The porous material may also provide an
improved, even heat distribution. This may assist with con-
sistent aerosol formation. Suitable heat-resistant materials
may be expensive. But, the capillary material only needs to
tolerate the temperatures at the capillary-porous interface,
because the porous material provides a heat-resistant barrier
between the capillary material and the electric heater. These
temperatures are lower than those at the heating element or
elements. Thus, a smaller amount of potentially expensive
heat-resistant material can be used. This reduces manufactur-
ing costs. The heat-resistant material provides insulation
between the heater and the capillary material.

Preferably, the porous material comprises an electrically
insulating material. If the vaporizer comprises an electric
heater this prevents any short circuit of the heating elements.

In one embodiment, the porous material simply comprises
a layer of porous material between the vaporizer and the
capillary material. In an alternative embodiment, the porous
material comprises a coating of porous material over the
vaporizer. In an alternative embodiment, the vaporizer is situ-
ated within a porous member, the porous member comprising
the porous material. Thus, the vaporizer is located inside the
porous member, and the portion of the porous member
between the vaporizer and the capillary material forms the
porous material. The vaporizer and the porous member may
be integrally formed. The term “integrally formed” refers to
both the vaporizer and the porous member being manufac-
tured together in one piece.

In a particularly preferred embodiment, the aerosol gener-
ating device is electrically operated, the vaporizer comprises
an electric heater for heating the aerosol-forming substrate,
and the electric heater and a porous member, including the
porous material, are integrally formed. In one arrangement,
the electric heater is located inside the porous member such
that, when the porous member is adjacent the capillary mate-
rial, the portion of the porous member between the electric
heater and the capillary material forms the porous material. In
that embodiment, the porous member comprises heat-resis-
tant material.

In one embodiment, the capillary material comprises an
elongate capillary body for conveying the liquid aerosol-
forming substrate from the liquid storage portion towards the
vaporizer, the capillary body having a first end extending into
the liquid storage portion and a second end opposite the first
end, wherein the vaporizer is arranged to vaporize the liquid
aerosol-forming substrate in the second end of the capillary
body.

In this embodiment, in use, liquid is transferred from the
liquid storage portion by capillary action from the first end of
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the capillary body towards the second end of the capillary
body. The porous material is provided between the second
end of the capillary body and the vaporizer. Liquid in the
second end of the capillary body and in the porous material is
vaporized to form the supersaturated vapour. The capillary
body may have the form of a wick. The capillary body may
comprise fibres or threads generally aligned in the longitudi-
nal direction of the aerosol generating device or system.
Alternatively, the capillary body may comprise sponge-like
or foam-like material formed into a rod shape. The rod shape
may extend along the longitudinal direction of the aerosol
generating device or system.

In a preferred embodiment, the capillary material com-
prises an elongate capillary body for conveying the liquid
aerosol-forming substrate from the liquid storage portion, the
capillary body having a first end extending into the liquid
storage portion and a second end opposite the first end, and
the vaporizer comprises an electric heater arranged to heat the
liquid aerosol-forming substrate in the second end of the
capillary body. The porous material is provided between the
second end of the capillary body and the electric heater. When
the heater is activated, liquid at the second end of the capillary
body and in the porous material is vaporized by the heater to
form the supersaturated vapour.

In one embodiment, the porous material comprises a sleeve
of porous material substantially surrounding the second end
of the capillary body.

The sleeve of porous material may surround the second end
of'the capillary body sufficiently such that the capillary body
is not in contact with the vaporizer. This is particularly impor-
tant when the vaporizer comprises an electric heater, since the
capillary material may not be heat-resistant. The sleeve of
porous material may provide protection and support for the
capillary body. The porous sleeve does not need to surround
the entire capillary body, as long as the porous sleeve prevents
any contact between the capillary body and the vaporizer
which may damage the capillary body.

Alternatively, or additionally, the porous material may
comprise a cap of porous material substantially covering the
second end of the capillary body.

The cap of porous material may cover the second end of the
capillary body sufficiently such that the capillary body is not
in contact with the vaporizer. This is particularly important
when the vaporizer comprises an electric heater, since the
capillary material may not be heat-resistant. The cap of
porous material may provide protection and support for the
capillary body. For example, if the capillary body comprises
aplurality of fibres or threads, the cap of porous material may
reduce the likelihood of splitting or breaking of the capillary
body. The porous cap does not need to cover the entire cap-
illary body, as long as the porous cap prevents any contact
between the capillary body and the vaporizer which may
damage the capillary body.

In one particularly preferred embodiment, the cartridge
comprises a mouthpiece; an electric power supply and elec-
tric circuitry are arranged in the device; the capillary material
comprises an elongate capillary body for conveying the aero-
sol-forming substrate from the liquid storage portion, the
capillary body having a first end extending into the storage
portion and a second end opposite the first end; the vaporizer
comprises an electric heater, connectable to the electric power
supply, for heating the acrosol-forming substrate in the sec-
ond end of the capillary body; and the storage portion, capil-
lary body and electric heater are arranged in the cartridge.

The storage portion, and optionally the capillary body and
the heater, may be removable from the aerosol generating
system as a single component.
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In one embodiment, the storage portion includes an interior
passageway, the vaporizer extends through at least part of the
interior passageway in the storage portion, and the capillary
material comprises a capillary interface at least partially lin-
ing the interior passageway.

In this embodiment, in use, liquid is transferred from the
liquid storage portion by capillary action through the capil-
lary interface lining the interior passageway. The inner face of
the capillary interface is preferably in contact with the liquid
aerosol-forming substrate in the liquid storage portion. The
porous material is provided between the outer face of the
capillary interface and the vaporizer. Liquid near the outer
face of the capillary interface and in the porous material is
vaporized to form the supersaturated vapour. The capillary
interface may comprise any suitable capillary material
formed into a tube shape. The tube of capillary material may
extend along all of or part of the length of the interior pas-
sageway in the liquid storage portion.

In a preferred embodiment, the liquid storage portion has
an interior passageway, the vaporizer comprises an electric
heater extending through at least part of the interior passage-
way in the liquid storage portion and the capillary material
comprises a capillary interface at least partially lining the
interior passageway, wherein the electric heater is arranged to
heat the liquid aerosol-forming substrate near an outer face of
the capillary interface. The porous material is provided
between the outer face of the capillary interface and the
electric heater. When the heater is activated, the liquid near
the outer face of the capillary interface is vaporized by the
heater to form the supersaturated vapour.

In that embodiment, preferably, the porous material com-
prises a tube of porous material inside the capillary interface,
lining or partially lining the interior passageway of the liquid
storage portion.

The tube of porous material may be positioned such that the
outer face of the capillary interface is not in contact with the
vaporizer. This is particularly important when the vaporizer
comprises an electric heater, since the capillary material of
the capillary interface may not be heat-resistant. The porous
material only needs to act as a barrier in the vicinity of the
vaporizer.

In one particularly preferred embodiment, the cartridge
comprises a mouthpiece; an electric power supply and elec-
tric circuitry are arranged in the device; the liquid storage
portion has an interior passageway; the vaporizer comprises
an electric heater for heating the liquid aerosol-forming sub-
strate, connectable to the electric power supply and extending
through at least part of the interior passageway in the liquid
storage portion; the capillary material comprises a capillary
interface at least partially lining the interior passageway; and
the liquid storage portion, capillary interface and electric
heater are arranged in the cartridge.

The liquid storage portion, and optionally the capillary
interface and the heater, may be removable from the aerosol
generating system as a single component.

The liquid aerosol-forming substrate preferably has physi-
cal properties, for example boiling point and vapour pressure,
suitable for use in the device, cartridge or system. If the
boiling point is too high, it may not be possible to vaporize the
liquid but, if the boiling point is too low, the liquid may
vaporize too readily. The liquid preferably comprises a
tobacco-containing material comprising volatile tobacco fla-
vour compounds which are released from the liquid upon
heating. Alternatively, or in addition, the liquid may comprise
anon-tobacco material. The liquid may include aqueous solu-
tions, non-aqueous solvents such as ethanol, plant extracts,
nicotine, natural or artificial flavours or any combination of
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these. Preferably, the liquid further comprises an aerosol
former. Examples of suitable aerosol formers are glycerine
and propylene glycol.

The aerosol generating device or cartridge may comprise at
least one air inlet. The aerosol generating device or cartridge
may comprise at least one air outlet. The aerosol generating
device or cartridge may comprise an aerosol forming cham-
ber between the air inlet and air outlet so as to define an air
flow route from the air inlet to the air outlet via the aerosol
forming chamber, so as to convey the aerosol to the air outlet
and into the mouth of a user. In embodiments in which the
liquid storage portion comprises an interior passageway, pref-
erably the air flow route from the air inlet to the air outlet
passes through the interior passageway. The aerosol forming
chamber simply assists or facilitates the generation of the
aerosol.

The aerosol generating device may be electrically operated
and may further comprise an electric power supply. The aero-
sol generating device may further comprise electric circuitry.
In one embodiment, the electric circuitry comprises a sensor
to detect air flow indicative of a user taking a puff. In that case,
preferably, the electric circuitry is arranged to provide an
electric current pulse to the vaporizer when the sensor senses
auser taking a puff. Preferably, the time-period of the electric
current pulse is pre-set, depending on the amount of liquid
desired to be vaporized. The electric circuitry is preferably
programmable for this purpose. Alternatively, the electric
circuitry may comprise a manually operable switch for a user
to initiate a puft. The time-period of the electric current pulse
is preferably pre-set depending on the amount of liquid
desired to be vaporized. The electric circuitry is preferably
programmable for this purpose.

Preferably, the device or cartridge or system comprises a
housing. Preferably, the housing is elongate. If the aerosol
generating device or cartridge includes an elongate capillary
body, the longitudinal axis of the capillary body and the
longitudinal axis of the housing may be substantially parallel.
In one embodiment, the housing includes a removable insert
comprising the liquid storage portion, the capillary body and
the heater. In that embodiment, those parts may be removable
from the housing as a single component. This may be useful
for refilling or replacing the storage portion, for example.

The housing may comprise any suitable material or com-
bination of materials. Examples of suitable materials include
metals, alloys, plastics or composite materials containing one
or more of those materials, or thermoplastics that are suitable
for food or pharmaceutical applications, for example
polypropylene, polyetheretherketone (PEEK) and polyethyl-
ene. Preferably, the material is light and non-brittle.

Preferably, the aerosol generating device and cartridge are
portable, both individually and in cooperation. Preferably, the
aerosol generating device is reusable by a user. Preferably, the
cartridge is disposable by a user, for example when there is no
more liquid contained in the liquid storage portion. The aero-
sol generating device and cartridge may cooperate to form an
aerosol generating system which is a smoking system and
which may have a size comparable to a conventional cigar or
cigarette. The smoking system may have a total length
between approximately 30 mm and approximately 150 mm.
The smoking system may have an external diameter between
approximately 5 mm and approximately 30 mm.

Preferably, the aerosol generating system is an electrically
operated smoking system.

According to the invention, there is also provided an aero-
sol generating system comprising: a storage portion for stor-
ing an aerosol-forming substrate; a vaporizer for heating the
aerosol-forming substrate to form an aerosol; a capillary
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material for conveying the aerosol-forming substrate from the
storage portion towards the vaporizer by capillary action; and
a porous material between the capillary material and the
vaporizer. In this embodiment, the aerosol generating system
does not comprise a separate device and cartridge.

In a particularly preferred embodiment, the capillary mate-
rial comprises polypropylene and the porous material com-
prises a ceramic material, for example, alumina (aluminium
oxide).

Features described in relation to one aspect of the invention
may be applicable to another aspect of the invention.

The invention will be further described, by way of example
only, with reference to the accompanying drawings, of which:

FIG. 1 shows one example of an aerosol generating system

FIG. 2 is a schematic cross-sectional view of a first embodi-
ment of a cartridge for use with an aerosol generating device
to produce an aerosol generating system like that shown in
FIG. 1,

FIG. 3 is a schematic cross-sectional view of a second
embodiment of a cartridge for use with an aerosol generating
device to produce an aerosol generating system like that
shown in FIG. 1;

FIG. 4 is a schematic cross-sectional view of a third
embodiment of a cartridge for use with an aerosol generating
device to produce an aerosol generating system like that
shown in FIG. 1;

FIG. 5 is a schematic cross-sectional view of a fourth
embodiment of a cartridge for use with an aerosol generating
device to produce an aerosol generating system like that
shown in FIG. 1; and

FIG. 6 is a graph of heating time versus temperature for
three configurations of acrosol generating system.

FIG. 1 shows one example of an aerosol generating system.
Although not explicitly shown in FIG. 1, the acrosol gener-
ating system comprises an aerosol generating device, which
is preferably reusable, in cooperation with a cartridge, which
is preferably disposable. In FIG. 1, the system is an electri-
cally operated smoking system. The smoking system 100 of
FIG. 1 comprises a housing 101 having a first end which is the
cartridge 103 and a second end which is the device 105. In the
device, there is provided an electric power supply in the form
of battery 107 and electric circuitry in the form of hardware
109 and puff detection system 111. In the cartridge, there is
provided a storage portion 113 containing liquid 115, capil-
lary material in the form of an elongate capillary body 117
and a vaporizer in the form of heater 119. Note that the heater
is only shown schematically in FIG. 1. In the exemplary
embodiment shown in FIG. 1, one end of capillary body 117
extends into liquid storage portion 113 and the other end of
capillary body 117 is surrounded by the heater 119. The
heater is connected to the electric circuitry via connections
121, which may pass along the outside of liquid storage
portion 113 (not shown in FIG. 1). The housing 101 also
includes an air inlet 123, an air outlet 125 at the cartridge end,
and an aerosol forming chamber 127.

In use, operation is as follows. Liquid 115 is conveyed by
capillary action from the liquid storage portion 113 from the
end of the capillary body 117 which extends into the liquid
storage portion to the other end of the capillary body which is
surrounded by heater 119. When a user draws on the air outlet
125, ambient air is drawn through air inlet 123. In the arrange-
ment shown in FIG. 1, the puff detection system 111 senses
the puff and activates the heater 119. The battery 107 supplies
electrical energy to the heater 119 to heat the end of the
capillary body 117 surrounded by the heater. The liquid in
that end of the capillary body 117 is vaporized by the heater
119 to create a supersaturated vapour. At the same time, the

20

30

35

40

45

50

55

10

liquid being vaporized is replaced by further liquid moving
along the capillary body 117 by capillary action. (This is
sometimes referred to as “pumping action”.) The supersatu-
rated vapour created is mixed with and carried in the air flow
from the airinlet 123. In the aerosol forming chamber 127, the
vapour condenses to form an inhalable aerosol, which is
carried towards the outlet 125 and into the mouth of the user.

In the embodiment shown in FIG. 1, the hardware 109 and
puff detection system 111 are preferably programmable. The
hardware 109 and puff detection system 111 can be used to
manage the aerosol generating operation.

FIG. 1 shows one example of an aerosol generating system
according to the present invention. Many other examples are
possible, however. The aerosol generating system simply
needs to include or receive a liquid acrosol-forming substrate
contained in a storage portion, a vaporizer for heating the
liquid aerosol-forming substrate, a capillary material for con-
veying the liquid aerosol-forming substrate towards the
vaporizer and some sort of porous material (to be described
below with reference to FIGS. 2 to 6) between the capillary
material and the vaporizer. For example, the system need not
be electrically operated. For example, the system need not be
a smoking system. In addition, the system may not include a
heater, in which case another device may be included to
vaporize the liquid aerosol-forming substrate. For example,
the configuration of the capillary material may be different.
For example, a puff detection system need not be provided.
Instead, the system could operate by manual activation, for
example the user operating a switch when a puff is taken. For
example, the overall shape and size of the housing could be
altered.

As discussed above, according to the invention, there is
provided a porous material between the capillary material and
the vaporizer. Embodiments of the invention, including the
porous material, will now be described with reference to
FIGS. 2 to 6. The embodiments are based on the example
shown in FIG. 1, although are applicable to other embodi-
ments. Note that FIGS. 1 to 5 are schematic in nature. In
particular, the components shown are not necessarily to scale
either individually or relative to one another.

FIG. 2 is a schematic view of a first embodiment of a
cartridge for use with an aerosol generating device to produce
an aerosol generating system like that shown in FIG. 1. The
cartridge 200 includes a storage portion 113, capillary body
117 and heater 119. The liquid storage portion 113 contains
liquid aerosol-forming substrate 115. In FIG. 2, the heater
119 is in the form of a heating coil, connected to electric
circuitry (not shown) via electrical connections 121. The
heater 119 and electrical connections 121 are shown sche-
matically in FIG. 2 and the electrical connections may pass
along the outside of liquid storage portion 113 although this is
not shown in FIG. 2. There is further provided a porous
material in the form of porous sleeve 201 surrounding the end
of the capillary body 117 which protrudes from the liquid
storage portion 113.

The porous sleeve 201 provides structural support for the
capillary body 117. Preferably, the porous sleeve 201 com-
prises a rigid material. Thus, the porous sleeve 201 prevents
or reduces the likelihood of the capillary body 117 becoming
damaged, for example split, bent or flattened. The porous
sleeve 201 may be retained in position by slotting into the
housing or another part of the aerosol generating device or
cartridge, when the cartridge is assembled with the aerosol
generating device. The porous sleeve 201 preferably com-
prises a heat-resistant material which can protect the capillary
body 117 from potential heat damage from the heater. Thus,
the porous sleeve acts as a heat barrier. The porous sleeve 201
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may also improve the heat distribution. The porous sleeve 201
may become more efficient at liquid transfer, as the aerosol
generating system heats up. In FIG. 2, the size of the porous
sleeve 201 is small compared with the size of the capillary
body 117. Thus, only a small amount of heat-resistant mate-
rial may be required. Since the heat-resistant material may be
expensive, this may reduce manufacturing costs. In this
embodiment, the porous sleeve 201 comprises an electrically
insulating material so as not to cause a short circuit across the
heater coils.

In FIG. 2, the porous sleeve 201 does not cover the terminal
end of the capillary body 117. Although, in FIG. 2, the porous
sleeve 201 surrounds the entire end of the capillary body
which protrudes from the liquid storage portion 113, the
porous sleeve may simply cover the capillary body in the
vicinity of the heater 119, so as to prevent heat damage to the
capillary body 117. The required diameter of the porous
sleeve 201 will depend on the size of the capillary body 117
and liquid storage portion 113. The required length of the
porous sleeve 201 will depend on the size of the heater 119
which will, in turn, depend on the amount of liquid desired to
be vaporized. The required thickness of the porous sleeve 201
will depend on the insulating properties and porosity
required.

FIG. 3 is a schematic view of a second embodiment of a
cartridge foruse with an aerosol generating device to produce
an aerosol generating system like that shown in FIG. 1. The
cartridge 300 includes a storage portion 113, capillary body
117 and heater 119. The liquid storage portion 113 contains
liquid aerosol-forming substrate 115. As in FIG. 2, in FIG. 3,
the heater 119 is in the form of a heating coil, connected to
electric circuitry (not shown) via electrical connections 121.
The heater 119 and electrical connections 121 are shown
schematically in FIG. 3 and the electrical connections may
pass along the outside of liquid storage portion 113 although
this is not shown. There is further provided a porous material
in the form of porous cap 301 surrounding the end of the
capillary body 117 which protrudes from the liquid storage
portion 113 and covering the terminal end of the capillary
body 117.

The porous cap 301 provides structural support for the
capillary body 117. Preferably, the porous cap 301 comprises
a rigid material. Thus, the porous cap 301 prevents or reduces
the likelihood of the capillary body 117 becoming damaged,
for example split, bent or flattened. In particular, because the
terminal end of the capillary body 117 is covered, the chance
of'the capillary material splitting is substantially reduced. The
porous cap 301 may be retained in position by slotting into the
housing or another part of the aerosol generating device or
cartridge, when the cartridge is assembled with the aerosol
generating device. The porous cap 301 preferably comprises
a heat-resistant material which can protect the capillary body
117 from potential heat damage from the heater. Thus, the
porous cap acts as a heat barrier. The porous cap 301 may also
improve the heat distribution. The porous cap 301 may
become more efficient at liquid transfer, as the aerosol gen-
erating system heats up. In FIG. 3, the size of the porous cap
301 is small compared with the size of the capillary body 117.
Thus, only a small amount of heat-resistant material may be
required. Since the heat-resistant material may be expensive,
this may reduce manufacturing costs. In this embodiment, the
porous cap 301 comprises an electrically insulating material
so as not to cause a short circuit across the heater coils.

In FIG. 3, the porous cap 301 surrounds the entire end of
the capillary body which protrudes from the liquid storage
portion 113 and also covers the terminal end of the capillary
body 117. However, the porous cap may simply cover the
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capillary body in the vicinity of the heater 119, so as to
prevent heat damage to the capillary body 117. The required
diameter of the porous cap 301 will depend on the size of the
capillary body 117 and liquid storage portion 113. The
required length of the porous cap 301 will depend on the size
of'the heater 119 which will, in turn, depend on the amount of
liquid desired to be vaporized. The required thickness of the
porous cap 301 will depend on the insulating properties and
porosity required.

FIG. 4 is a schematic view of a third embodiment of a
cartridge for use with an aerosol generating device to produce
an aerosol generating system like that shown in FIG. 1. The
cartridge 400 includes liquid storage portion 113 and capil-
lary body 117 and, as in FIGS. 2 and 3, the liquid storage
portion 113 contains liquid aerosol-forming substrate 115.
There is further provided a porous member 401 surrounding
the end of the capillary body 117 which protrudes from the
liquid storage portion 113. A heating blade or blades 403 are
located within the porous member 401. The portion of the
porous member 401 between the heater blade or blades 403
and the capillary body 117 forms a porous material 405. The
heater blades 403 are connected to electric circuitry (not
shown) via electrical connections 121. The heater blades 403
and electrical connections 121 are shown schematically in
FIG. 4 and the electrical connections may pass along the
outside of liquid storage portion 113 although this is not
shown.

The porous member 401 provides structural support for the
capillary body 117. Preferably, the porous member 401 com-
prises arigid material. Thus, the porous member 401 prevents
or reduces the likelihood of the capillary body 117 becoming
damaged, for example split, bent or flattened. The porous
member 401 may be retained in position by slotting into the
housing or another part of the aerosol generating device or
cartridge, when the cartridge is assembled with the aerosol
generating device. The porous member 401 preferably com-
prises a heat-resistant material which can protect the capillary
body 117 from potential heat damage from the heater blade or
blades 403. Thus, the portion 405 of the porous member 401
between the heater blades 403 and the capillary body 117 acts
as a heat barrier. The porous member 401 may also improve
the heat distribution. The porous member 401 may become
more efficient at liquid transfer, as the aerosol generating
system heats up. In FIG. 4, the size of the porous member 401
is small compared with the size of the capillary body 117.
Thus, only a small amount of heat-resistant material may be
required. Since the heat-resistant material may be expensive,
this may reduce manufacturing costs. In this embodiment, the
porous member 401 comprises an electrically insulating
material so as not to cause a short circuit across the heater
blade or blades.

In FIG. 4, the porous member 401 surrounds the entire end
of'the capillary body which protrudes from the liquid storage
portion 113. However, the porous member 401 may be shorter
than the exposed portion of the capillary body. In FIG. 4, the
porous member 401 does not cover the terminal end of the
capillary body 117, although it is possible for the porous
member 401 to cover the terminal end of the capillary body,
like the embodiment shown in FIG. 3. The heating blades 403
may take any form suitable for heating the liquid aerosol-
forming substrate in the capillary body 117 and the porous
member 401. The required diameter of the porous member
401 will depend on the size of the capillary body 117 and
liquid storage portion 113. The required length of the porous
member 401 will depend on the size and shape of the heater
blades, which will, in turn, depend on the amount of liquid
desired to be vaporized. The required thickness of the porous
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member 401, in particular the porous material 405, will
depend on the insulating properties and porosity required.
Preferably, the heating blades 403 and the porous member
401 are integrally formed, that is, manufactured together in
one piece. This simplifies manufacture.

FIG. 5 is a schematic view of a fourth embodiment of a
cartridge foruse with an aerosol generating device to produce
an aerosol generating system like that shown in FIG. 1. How-
ever, the embodiment shown in FIG. 5 has a very different
form from the cartridges shown in FIGS. 1to 4. In FIG. 5, the
cartridge 500 comprises a storage portion 501, which is in the
form of a container having an interior passageway 503. In
FIG. 5, the liquid storage portion 501 contains liquid aerosol-
forming substrate 505. Preferably, the cartridge cooperates
snugly with the aerosol generating device, and the interior
passageway 503 forms part of the air flow route for air flowing
into the air inlet or inlets 123 (see FIG. 1) towards the air
outlet 125 (see FIG. 1). The interior passageway 503 is lined
or partially lined with capillary material in the form of a
capillary interface 507. A heater 509 extends through the
interior passageway 503. In FIG. 5, the heater 509 is in the
form of a heating coil. The heating coil is connected to electric
circuitry (not shown) via electrical connections (also not
shown). There is further provided a porous material in the
form of porous tube 511 lining or partially lining the interior
passageway 503 and providing a barrier between the heater
509 and the capillary interface 507. Preferably, the heater 509
is in contact with the porous tube 511 and preferably the
porous tube 511 is in contact with the capillary interface 507.
This ensures good transfer of the liquid aerosol-forming sub-
strate from the liquid storage portion 501 towards the heater
509.

Operation of the embodiment shown in FIG. 5 is similar to
operation of the embodiments shown in FIGS. 1 to 4. In use,
liquid aerosol-forming substrate 505 is conveyed by capillary
action from the liquid storage portion 501 from the side of the
capillary interface 507 in contact with the liquid to the side of
the capillary interface 507 in contact with the porous tube
511. When a user draws on the air outlet, ambient air is drawn
through the interior passageway 503 and the heater 509 is
activated. The heater 509 heats the liquid acrosol-forming
substrate 505 in the capillary interface 507 and in the porous
tube 511, and the porous tube 511 protects the capillary
interface 507 from heat damage. The liquid is vaporized by
the heater to form a supersaturated vapour and, at the same
time, the liquid being vaporized is replaced by further liquid
moving through the capillary interface 507 and into the
porous tube 511. The supersaturated vapour is mixed with and
carried in the air flow through the interior passageway and
into the mouth of the user.

The porous tube 511 provides structural support for the
capillary interface 507. Preferably, the porous tube 511 com-
prises a rigid material. Thus the porous tube 511 prevents or
reduces the likelihood of the capillary interface 507 becom-
ing damaged, for example, split or deformed. The porous tube
511 may also help to ensure that the capillary interface 507
stays in position lining the interior passageway 503. The
porous tube 511 preferably comprises a heat-resistant mate-
rial which can protect the capillary interface 507 from poten-
tial heat damage from the heater 509. Thus, the porous tube
511 acts as a heat barrier. The porous tube 511 may also
improve the heat distribution. The porous tube 511 may
become more efficient at liquid transfer, as the aerosol gen-
erating system heats up. In FIG. 5, the length of the porous
tube 511 is small compared with the length of the capillary
interface 507. Thus, only a small amount of heat-resistant
material may be required. Since the heat-resistant material
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may be expensive, this may reduce manufacturing costs. In
this embodiment, the porous tube 511 may comprise an elec-
trically insulating material so as not to cause a short circuit
across the heater coils.

In FIG. 5, the porous tube 511 does not extend along the
length ofthe liquid storage portion 501 and capillary interface
507, although this is possible. The porous tube 511 may
extend along any length of the liquid storage portion 501 and
capillary interface 507 as long as it provides a barrier for the
capillary interface 507 in the vicinity of the heater 509. The
required diameter of the porous tube 511 will depend on the
size of the interior passageway 503 of the liquid storage
portion 501. The required length of the porous tube 511 will
depend on the size of the heater 509 which will, in turn,
depend on the amount of liquid desired to be vaporized. The
required thickness of the porous tube 511 will depend on the
insulating properties and porosity required.

The embodiments illustrated in FIGS. 2 to 5 include a
capillary material and a porous material. The capillary mate-
rial may comprise any suitable material or combination of
materials which is able to convey the liquid aerosol-forming
substrate towards the heater. Examples of suitable capillary
materials include a sponge or foam material, ceramic- or
graphite-based materials in the form of fibres or sintered
powders, foamed metal or plastics material, a fibrous mate-
rial, for example made of spun or extruded fibres, such as
cellulose acetate, polyester, or bonded polyolefin, polyethyl-
ene, terylene or polypropylene fibres, nylon fibres or ceramic.
The capillary material may have any suitable capillarity so as
to be used with different liquid physical properties.

The porous material may comprise any suitable material or
combination of materials which is permeable to the liquid
aerosol-forming substrate and allows the liquid aerosol-form-
ing substrate to migrate from the capillary material to the
heater. The porous material may comprise a material which is
inherently porous, for example a ceramic material such as
alumina (aluminium oxide). Alternatively, the porous mate-
rial may comprise a material with a plurality of manufactured
small holes, to allow migration of the liquid aerosol-forming
substrate to the vaporizer. The porous material may comprise
a hydrophilic material to improve distribution and spread of
the liquid aerosol-forming substrate. The particular preferred
material or materials will depend on the physical properties of
the liquid aerosol-forming substrate. Examples of suitable
materials are a capillary material, for example a sponge or
foam material, ceramic- or graphite-based materials in the
form of fibres or sintered powders, a foamed metal or plastics
material, a fibrous material, for example made of spun or
extruded fibres, such as cellulose acetate, polyester, or
bonded polyolefin, polyethylene, terylene or polypropylene
fibres, nylon fibres or ceramic. The porous material may have
any suitable porosity so as to be used with different liquid
physical properties. In the embodiments illustrated in FIGS. 2
to 5, the porous material is a separate component. However,
other forms for the porous material may be envisaged. For
example, the porous material may comprise a porous coating
over the heater or part of the heater. Other embodiments are
also possible.

FIGS. 2 to 5 show examples of cartridges for use with an
aerosol generating device according to the present invention.
Other examples are possible. Preferably, the cartridge is dis-
posable and is arranged to cooperate with an aerosol gener-
ating device which may be reusable. The cartridge may be
refilled or replaced when the liquid is used. Thus, when the
liquid aerosol-forming substrate in the cartridge has been
used up, the cartridge may be disposed of and replaced with a
new cartridge, or the empty cartridge may be refilled. How-
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ever, the aerosol generating device may not be designed to
operate in conjunction with a separate cartridge. Instead, the
aerosol generating device may include or receive a liquid
aerosol-forming substrate in a storage portion and comprise
the vaporizer for heating the liquid aerosol-forming substrate,
the capillary material for conveying the liquid aerosol-form-
ing substrate towards the vaporizer and the porous material
between the vaporizer and the capillary material. That is to
say, the aerosol generating device may comprise all the com-
ponents described in relation to the cartridge. Additionally,
the aerosol generating device may comprise an electric power
supply and electric circuitry.

In FIGS. 1 to 5, the vaporizer comprises an electric heater
and the porous material protects the capillary material from
heat damage. The porous material also improves heat distri-
bution which results in more consistent aerosol formation. In
one preferred embodiment, the capillary material comprises
polypropylene and the porous material comprises ceramic.
The inventors of the present invention have compared the heat
distribution patterns across the polypropylene capillary mate-
rial and ceramic barrier with the heat distribution patterns in
arrangements without a porous material. If the capillary mate-
rial is polypropylene, and no porous material is provided, it
has been found that, after only 2 s of heating, the temperatures
in the capillary material exceed the melting temperature of
polypropylene. The temperatures are not homogeneous, with
steep temperature gradients and hot spots. Thus, even though
polypropylene would be a convenient (and relatively inex-
pensive) material to use for the capillary material, it cannot be
used (without a porous material) since the polypropylene
would melt. On the other hand, if the capillary material is
ceramic, and no porous material is provided, it has been found
that, after only 2 s of heating, the temperatures in the capillary
material do not exceed the melting temperature of the ceramic
(which is much higher than that of polypropylene). Thus,
ceramic would be an ideal material for the capillary material,
but it is relatively expensive. According to one embodiment of
the invention, the capillary material comprises polypropy-
lene, and a ceramic porous material is provided. In that
embodiment, it has been found that the temperature in the
polypropylene capillary material is considerably lower than
that found with a polypropylene capillary material alone,
because the ceramic barrier protects the capillary material.
The temperatures have also been found to be reasonably
homogeneous. Thus, the bulk of the required material can be
the (relatively inexpensive) polypropylene, but the polypro-
pylene can be protected from temperatures above its melting
point by the ceramic barrier.

FIG. 6 is a graph of heating time (s) versus temperature (°
C.) for each of the three configurations described above. FIG.
6 shows the maximum temperature reached after 2 s of heat-
ing. Curve 601 is the heating curve for the configuration
including a polypropylene capillary material and no porous
material. The temperature reached in the capillary material
after 2 s of heating is nearly 400° C. Curve 603 is the heating
curve for the configuration including a ceramic capillary
material and no porous material. The temperature reached in
the capillary material after 2 s of heating is less than 100° C.
Curve 605 is the heating curve for the embodiment of the
invention including a polypropylene capillary material
together with a ceramic barrier. The temperature reached in
the capillary material is only approximately 150° C. Thus, the
embodiment of the invention has significantly reduced the
maximum temperature reached in the capillary material,
whilst avoiding the need for large amounts of expensive
ceramic material.
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Thus, according to the invention, the aerosol generating
device or cartridge or system includes a porous material
between the capillary material and the vaporizer. The porous
material provides structural support to the capillary material,
may reduce manufacturing costs and, if the vaporizer com-
prises a heater, may protect the capillary material from heat
damage. Embodiments of the porous material have been
described with reference to FIGS. 2 to 6. Features described
in relation to one embodiment may also be applicable to
another embodiment.

The invention claimed is:

1. An aerosol generating device, comprising

a storage portion configured to store an aerosol-forming
substrate;

a vaporizer configured to heat the aerosol-forming sub-
strate;

a capillary material configured to convey the aerosol-form-
ing substrate from the storage portion towards the vapor-
izer by capillary action; and

a porous material between the capillary material and the
vaporizer.

2. The aerosol generating device according to claim 1,
wherein the aerosol generating device is electrically operated
and the vaporizer comprises an electric heater configured to
heat the aerosol-forming substrate.

3. The aerosol generating device according to claim 1,
wherein the porous material comprises a heat-resistant mate-
rial.

4. The aerosol generating device according to claim 1,
wherein the vaporizer is situated within a porous member, the
porous member comprising the porous material.

5. The aerosol generating device according to claim 1,
wherein the capillary material comprises an elongate capil-
lary body configured to convey the aerosol-forming substrate
from the storage portion towards the vaporizer, the capillary
body having a first end extending into the storage portion and
a second end opposite the first end, wherein the vaporizer is
arranged to vaporize the aerosol-forming substrate in the
second end of the capillary body.

6. The aerosol generating device according to claim 5,
wherein the porous material comprises a sleeve of porous
material substantially surrounding the second end of the cap-
illary body.

7. The aerosol generating device according to claim 5,
wherein the porous material comprises a cap of porous mate-
rial substantially covering the second end of the capillary
body.

8. The aerosol generating device according to claim 1,
wherein the storage portion includes an interior passageway,
the vaporizer extends through at least part of the interior
passageway in the storage portion, and the capillary material
comprises a capillary interface at least partially lining the
interior passageway.

9. A cartridge, comprising:

a storage portion configured to store an aerosol-forming

substrate;

a vaporizer configured to heat the aerosol-forming sub-
strate;

a capillary material configured to convey the aerosol-form-
ing substrate from the storage portion towards the vapor-
izer by capillary action; and

a porous material between the capillary material and the
vaporizer.

10. The cartridge according to claim 9, wherein the acrosol

generating device is electrically operated and the vaporizer
comprises an electric heater configured to heat the aerosol-
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forming substrate, the electric heater being connectable to an
electric power supply in the aerosol generating device.

11. The cartridge according to claim 9, wherein the porous
material comprises a heat-resistant material.

12. The cartridge according to claim 10, wherein the vapor-
izer is situated within a porous member, the porous member
comprising the porous material.

13. The cartridge according to claim 9, wherein the capil-
lary material comprises an elongate capillary body config-
ured to convey the aerosol-forming substrate from the storage
portion towards the vaporizer, the capillary body having a first
end extending into the storage portion and a second end
opposite the first end, wherein the vaporizer is arranged to
vaporize the aerosol-forming substrate in the second end of
the capillary body.

14. The cartridge according to claim 9, wherein the storage
portion includes an interior passageway, the vaporizer
extends through at least part of the interior passageway in the
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storage portion, and the capillary material comprises a capil-
lary interface at least partially lining the interior passageway.
15. An acrosol generating system, comprising:
an aerosol generating device in cooperation with a car-
tridge, the cartridge or aerosol generating device com-
prising a storage portion configured to store an aerosol-
forming substrate;
wherein the cartridge or aerosol generating device com-
prises a vaporizer configured to heat the aerosol-forming
substrate to form an aerosol;
wherein the cartridge or aerosol generating device com-
prises a capillary material configured to convey the aero-
sol-forming substrate from the storage portion towards
the vaporizer by capillary action; and
wherein the cartridge or aerosol generating device com-
prises a porous material between the capillary material
and the vaporizer.
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